Prussian blue (PB) films have attracted much attention both in the fundamental and practical aspects. 1 However, in contrast to the well-established knowledge in aqueous solutions, very little has been revealed on the charge transport behavior in nonaqueous solutions. 2, 3 Moreover, the quantitative gravimetric study on the mass transport behavior of PB films in aprotic solutions can be hardly found and no report has been made on the presence of anion transport in aprotic solutions. In this presentation, the mass transport behavior of PB films in anhydrous acetonitrile (AN) and propylene carbonate (PC) solutions has been studied using the cyclic EQCM technique 4,5 and the electrochemical/electrogravimetric (EC/EG) impedance technique. 6,7 First, mass transport behaviors in Na + or Li + -containing AN and PC solutions are investigated by using the cyclic EQCM technique. To reveal the effect of anion or cation, we used three different salts of NaClO 4 , NaBPh 4 , and LiClO 4 . Second, from the EC/EG impedance data, we examined the contribution of anion transport and obtained the relative diffusion coefficients of ions. Finally, the ion transport behavior was discussed in connection with the sizes of solvated ions, ionic conductivities, and zeolitic structure of PB films.
There are two methods to correlate the electric response and gravimetric response. The first one is to compare charge change (∆Q) and mass change (∆M), which has been usually used in many EQCM studies. In this method, the average apparent molar mass of charge compensating species per charge (W′ avg ) is obtained by Eq. 1 W′ avg = − −F(∆M t /∆Q t ) [1] where F is the Faraday constant, and ∆M t and ∆Q t are the total mass change and the total charge change, respectively, at the anodic or the cathodic scan. The second one is to compare current (I) and normalized mass change rate (G n ), which are time-derivatives of ∆Q ¡ ¢ £ ¤ ∆M, respectively. G n is obtained from the mass change rate (G = dM/dt) according to Eq. 2 G n = −(zF /W′)G [2] where z is the charge of an ion and W′ is the apparent molar mass of charge compensating species. Figure 1 shows cyclic voltammograms, ∆M, and G n diagrams for PB films in NaClO 4 /AN (Fig. 1a) and NaClO 4 /PC (Fig. 1b) . In Fig 1a, ∆M increases monotonically in the cathodic scan and decreases in the anodic scan. This implies that cation transport is dominant. W′ avg at the cathodic scan in Fig. 2a is 23.1, which is very similar to the molar mass of Na + (W Na + ). In the G n diagram, when W Na + is regarded as W′, G n is very similar to I over the whole potential range. These indicate that the charge compensating species is only Na + irrespective of the redox state of a PB film. In Fig. 1b , ∆M increases monotonically in the cathodic scan and decreases in the anodic scan, which is similar to that observed for a PB film in NaClO 4 /AN (Fig. 1a ). However, W′ avg is 17.9, which is smaller than W Na + . In addition, G n is much smaller than I around the peak potentials when W Na + is regarded as W′. This implies that other species move in the opposite direction to Na + transport. Those species can be anion, solvent, or neutral salt. Figure 6 shows (∆Q/∆E) n plots and simultaneously obtained (∆M/∆E) plots for PB films in AN solutions. In order to examine the anion transport more clearly, the EC/EG impedance technique were employed. In Fig. 2a , (∆M/∆E) plot appears only in the third quadrant, which indicates that ion transport may be cation-specific. When W′ is regarded as W Na + , the (∆Q/∆E) n (= −(W′/zF)( ∆Q/∆E)) plot shows good agreement with the (∆M/∆E) plot. If the charge compensating species were different, the plots would be quite different to each other in their semicircle size because of different molar masses of charge compensating species. These mean that there is only Na + transport, which confirms the result obtained in the cyclic EQCM experiments. Figure 2b shows the EC/EG impedance data for PB films in NaClO 4 /PC. (∆M/∆E) plot appears through the first, the fourth, and the third quadrant as the measuring frequency decreases. This implies that anion transport is considerable in the higher frequency region, whereas cation transport is considerable in the lower frequency region. This clearly proves that anion transport is responsible for the smaller W′ avg values obtained in the cyclic EQCM experiments in PC solutions. 
